CALCULUS

Curve Sketching (V)

1. Consider the following polynomial function: f(x) =

Sketch the grapf of the function f(x) .

2. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

3. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

4. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

5. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

6. Consider the following polynomial function: f(x) =

Sketch the grapf of the function f(x) .

7. Consider the following polynomial function: f(x) =

Sketch the grapf of the function f(x) .

8. Consider the following polynomial function: f(x) =

Sketch the grapf of the function f(x) .

9. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

10. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .
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CALCULUS Curve Sketching (V)

Solutions:
rz+1)(xr—4
L ey~ @+ D=
T
Domain

The function f(z) is a rational function. The domain of f(z) is Dy = R\{0}.

Symmetry
Flez) = (—z + 1_)(1;517 —4)

f(=z) # —f(=) f(=z) # f(2)

Therefore the function f(z) is neither even nor odd function.

Zeros
(x4 1)(x—4)

The zero(s) of the function f(z) are given by: =0 or (z+1)(zx—4)=0

Therefore teh zeros of the function f(x) are: 1 = —1 x9 =4

Sign Chart for f(z)

x| (=00, —1) | =1| (=1,0)| 0 | (0,4) |4/ (4 00)
f(z) - 0| + |DNE| - |o| +

y-intercept
y—int = f(0) = DNE (Does Not Exist)

Asymptotes
The function f(x) has a vertical asymptote at « = 0.
1)(z—4 —4
The function f(z) can be written as: f(z) = (Gl Gl =z—-3+ 5
x x —

The function f(x) has an oblique asymptote given by the equation: y = = — 3

Critical Numbers
d(@+)(@-4) 2?2 4+ 0z + 4

!
€Tr) =
F@) dz x x?
2

Oz +4

Critical numbers are the solutions of the equation f'(x) =0 or % =0
x

The critical numbers are: x=0

Sign Chart for First Derivative f'(z)

z | (—00,0) 0 (0, 00)
f(x) / DNE | /
f(x) + DNE | +

Increasing and Decreasing Intervals

The function f(x) is increasing over (—oo, 0) (0, 00)

Maximum and Minimum Points
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CALCULUS Curve Sketching (V)

Concavity Intervals

d 2240 4 -8
The second derivative of the function f(z) is given by: f”(z) = o ac +x2x R @ 0p

The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

Sign Chart for Second Derivative [ (x)

x (—00,0) 0 (0, 00)
f)| - |DNE| ~
f(z)| + |DNE| -

Graph
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CALCULUS Curve Sketching (V)
z+2)(x—2
o fa) - EFDE=)

x
Domain
The function f(x) is a rational function. The domain of f(z) is Dy = R\{0}.

Symmetry
flez) = (—z + 2_)(12—:10 —2)

fl=w)==f(z)  f(-2) # f(z)

Therefore the function f(z) is an odd function.

Zeros

-+ 2 -2
The zero(s) of the function f(z) are given by: M =0 or (z+2)(z—2)=0
Therefore teh zeros of the function f(z) are: x; = —2 Tog =2

Sign Chart for f(z)

z | (=00,=2) | 2| (=2,0)| 0 |(0,2)]2]| (2 00)
f(x) - 0 + |DNE| - |o| +

y-intercept
y—int = f(0) = DNE (Does Not Exist)

Asymptotes
The function f(z) has a vertical asymptote at = 0.

2)(x — 2 —4
The function f(x) can be written as: f(z) = % =40+ po—

The function f(z) has an oblique asymptote given by the equation: y =z + 0

Critical Numbers
d (z+2)(x—2) 22+0x+4

! —
i) = dz x x?
240z +4
Critical numbers are the solutions of the equation f'(z) =0 or % =0
x
The critical numbers are: z=0

Sign Chart for First Derivative f'(z)

x | (—00,0) 0 (0, 00)
f(z) / DNE | [/
(z) + DNE +

Increasing and Decreasing Intervals

The function f(z) is increasing over (—oo, 0) (0, 00)

Maximum and Minimum Points

Concavity Intervals
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CALCULUS

Curve Sketching (V)

The second derivative of the function f(z) is given by: f”(z) =

d 3:2+Oa:—|—4_

-8

dx

2

(@ —0)

The second derivative of the function f(z) is not zero at any x. Therefore the function f(z) does not have

any inflection points.

Sign Chart for Second Derivative f”(x)

Graph

x

(—OO, O)

(0,00)
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DNE
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DNE
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CALCULUS Curve Sketching (V)

(z+2)(z+1)
r—4

3. flx) =

Domain
The function f(z) is a rational function. The domain of f(z) is Dy = R\{4}.

Symmetry
(o) = 22T Y
f(=x) # —f(z)  f(==2)# f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros
(x+2)(z+1)

x—4

Therefore teh zeros of the function f(z) are: x; = —2 rg = —1

The zero(s) of the function f(z) are given by: =0 or (x+2)(z+1)=0

Sign Chart for f(z)

x | (=00,-2) | =2 (-2,—-1)| =11 (-1,4) 4 (4, 00)
F(x) - 0 + o| - |DNE| +

y-intercept
(0+2)(0+1)

—int = f(0) = = —0.500
y—int = f(0) = S0
Asymptotes
The function f(x) has a vertical asymptote at « = 4.
2 1
The function f(z) can be written as: f(x) = L(ZH =z+ 7+ %
x— T —

The function f(x) has an oblique asymptote given by the equation: y =z + 7

Critical Numbers
o d(@+2)(z+1) 2*—8r—14

/ e =
f(x)_dx x—4 (x —4)?
o . o x® — 8z — 14
Critical numbers are the solutions of the equation f'(x) =0 or T =0
x —
The critical numbers are: T =—1477 r=4 x =9.477

Sign Chart for First Derivative f'(x)

x| (—00,—1.477) | —1.477 | (=1477,4) | 4 | (4,9.477) | 9.477 | (9.477,0)
f(z) J 0.046 N DNE N 21.954 J
f(x) + 0 - DNE - 0 +

Increasing and Decreasing Intervals
The function f(x) is increasing over (—oo, —1.477) (9.477,00)
The function f(z) is decreasing over (—1.477,4) (4,9.477)
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CALCULUS Curve Sketching (V)

Maximum and Minimum Points

The function f(x) has a maximum point at (—1.477,0.046)
The function f(x) has a minimum point at (9.477,21.954)

Concavity Intervals

d 2?2 -8z — 14 60

dr (z—4)2  (z—4)3

The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

The second derivative of the function f(z) is given by: f”(z) =

Sign Chart for Second Derivative f”(x)

x (—00,4) 4 (4, 00)
f@) | ~ |pNE| <
)| - |DNE| +

Graph

50 A \

40 \

30 \

\\
——
20 (9.477,21.954)
10 e A
Li-ErTATT 0046
0 ——‘;;/_’____ )'o'\l‘\\ > T

-10 \

—20

-30

T

—40

-50
-10 -8 -6 -4 =2 0 2 4 6 8 10
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CALCULUS

Curve Sketching (V)

4 fla) =

Domain

(z+4)(z+1)

Tz —4

The function f(z) is a rational function. The domain of f(z) is Dy = R\{4}.

Symmetry
f(=z) =

(—x+4)(—z+1)

f(=z) # —f(=)

Zeros

—x—4

f(=z) # f(x)

Therefore the function f(z) is neither even nor odd function.

(x+4)(z+1)

The zero(s) of the function f(z) are given by: poy =0 or (x+4)(z+1)=0
Therefore teh zeros of the function f(z) are: z; = —4 rg = —1
Sign Chart for f(z)
x | (—o0,—4) | —4|(-4,-1)| =11 (-1,4) 4 (4, 00)
f(z) - 0 + 0 - DNE +
y-intercept
0+4)(0+1
y—int = f(0) = LEDOED 5 600
0—4
Asymptotes
The function f(x) has a vertical asymptote at « = 4.
4 1 4
The function f(z) can be written as: f(x) = L(ZH =z+9+ 704
x — x —

The function f(x) has an oblique asymptote given by the equation: y =z + 9
Critical Numbers

d (z+4)(z+1 % —8r — 24
) L@@ D :

dz x—4 (x—4)

2 _8r—24
Critical numbers are the solutions of the equation f'(x) =0 or % =0
T —
The critical numbers are: T =—2.325 r=4 x =10.325
Sign Chart for First Derivative f'(x)
x| (—00,—2.325) | —2.325 | (-2.325,4) | 4 | (4,10.325) | 10.325 | (10.325, c0)
f(z) J 0.351 N DNE N 25.649 J
() + 0 - DNE - 0 +

Increasing and Decreasing Intervals
The function f(z) is increasing over (—oo, —2.325) (10.325, 00)
The function f(x) is decreasing over (—2.325, 4) (4,10.325)
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CALCULUS Curve Sketching (V)

Maximum and Minimum Points

The function f(x) has a maximum point at (—2.325,0.351)
The function f(x) has a minimum point at (10.325, 25.649)

Concavity Intervals

d 22 -8z —24 30

dr (z—4)2  (z—4)3

The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

The second derivative of the function f(z) is given by: f”(z) =

Sign Chart for Second Derivative f”(x)

x (—00,4) 4 (4, 00)
f@) | ~ |pNE| <
)| - |DNE| +

Graph

50 Py

0 \

30 N
\\~o
20 (10.325,25.649)
10 e
T --T(2.325,0.351))
0 == ————_ ' g Do Y] >

-10 \

\
-20 \\

-30

—40

—50
-10 -8 -6 -4 =2 0 2 4 6 8 10
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CALCULUS Curve Sketching (V)
_(z+3)(x—1)
5. ga) =
Domain

The function f(z) is a rational function. The domain of f(z) is Dy = R\{—1}.

Symmetl(‘y )( )
—z+3)(—x—1

flem) = S

f(=z) #—fx)  fl-2)# f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros 3 )
The zero(s) of the function f(z) are given by: % =0 or (x+3)(z—-1)=0
Therefore teh zeros of the function f(z) are: x; = —3 x9 =1

Sign Chart for f(z)

z | (=00,=3) | =3 | (=3,—-1)| -1 |(-1,1)[1](1,00)

fx) - 0 + DNE - 0 +
y-intercept
y—int = f(0) = m()g:—# = —3.000
Asymptotes
The function f(x) has a vertical asymptote at = —1.
The function f(x) can be written as: f(z) = %jﬁil) =z+1+ gc;—:ll

The function f(x) has an oblique asymptote given by the equation: y = = + 1

Critical Numbers
d (z+3)(z—1) 2*+22+5

/ = — f
f(x)_dx z+1 (x +1)2
242245
Critical numbers are the solutions of the equation f'(z) =0 or %
x
The critical numbers are: r=-1

Sign Chart for First Derivative f'(x)

f(z) / DNE /
f/(x) + DNE| +

Increasing and Decreasing Intervals

The function f(x) is increasing over (—oo, —1) (—1,00)

Maximum and Minimum Points

=0
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CALCULUS Curve Sketching (V)

Concavity Intervals

_d 2 +2x+5 -8

S de (x+1)2 0 (z+1)3

The second derivative of the function f(z) is not zero at any x. Therefore the function f(z) does not have
any inflection points.

The second derivative of the function f(x) is given by: f”(z)

Sign Chart for Second Derivative f”(x)

x (—o00,—1) | =1 | (—=1,00)
(@) — |DNE| ~
() + | DNE| -

Graph

50 P\

40

30

20

10

—10

—20

-30

—40

-50
-0 -8 —6 -4 =2 0 2 4 6 8 10
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CALCULUS

Curve Sketching (V)

6. f(x) =

Domain

(z+2)(z+4)

Tz —4

The function f(z) is a rational function. The domain of f(z) is Dy = R\{4}.

Symmetry
f(=z) =

(—x+2)(—z+4)

f(=z) # —f(=)

Zeros

The zero(s) of the function f(z) are given by:

Therefore teh zeros of the function f(z) are: x; = —2

—x—4

f(=z) # f(x)

Therefore the function f(z) is neither even nor odd function.

Sign Chart for f(z)

y-intercept

y —int = f(0) =

Asymptotes

(x+2)(z+4)

x—4

=0 (x+2)(z+4)=0

or

.2?22—4

x | (—o0,—4)

(_47 _2)

f(@)

— 0

+ 0

DNE

0—-4

(0 +2)(0 + 4)

= —2.000

The function f(x) has a vertical asymptote at « = 4.

The function f(x) can be written as: f(z) =

(x+2)(xz+4)

z—4

4
x+10+78
r—4

The function f(z) has an oblique asymptote given by the equation: y = z + 10

Critical Numbers

d (z+2)(x+4 % — 8z — 32
) L@ :
dz x—4 (x—4)
2
— 82— 32
Critical numbers are the solutions of the equation f'(x) =0 or % =0
T —
The critical numbers are: T =—2.928 r=4 x = 10.928
Sign Chart for First Derivative f'(x)
x| (—00,—2.928) | —2.928 | (=2.928,4) | 4 | (4,10.928) | 10.928 | (10.928, c0)
flx) /! 0.144 N DNE N 27.856 /!
F(x) + 0 - DNE - 0 +
Increasing and Decreasing Intervals
The function f(z) is increasing over (—oo, —2.928) (10.928, c0)
The function f(x) is decreasing over (—2.928, 4) (4,10.928)
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CALCULUS Curve Sketching (V)

Maximum and Minimum Points

The function f(x) has a maximum point at (—2.928,0.144)
The function f(x) has a minimum point at (10.928, 27.856)

Concavity Intervals

d 22 — 8z — 32 96

dr (z—4)2  (z—4)3

The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

The second derivative of the function f(z) is given by: f”(z) =

Sign Chart for Second Derivative f”(x)

x (—00,4) 4 (4, 00)
f@) | ~ |pNE| <
)| - |DNE| +

Graph

50 A \

40

30

— 0
101928, 27.856)
20 .

—10 \

-20 \

-30

—40

—50
-10 -8 -6 -4 -2 0 2 4 6 8 10
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CALCULUS Curve Sketching (V)

(z+3)(z—2)
r—1

7. f(x) =

Domain
The function f(z) is a rational function. The domain of f(z) is Dy = R\{1}.

Symmetry
(o) = E2HIEE D)

fl=w) # =f(z)  f(=2) # f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros

3)(z—2
The zero(s) of the function f(z) are given by: % =0 or (x+3)(z—-2)=0
Therefore teh zeros of the function f(z) are: x; = —3 g =2

Sign Chart for f(z)

z | (=00,=3) | =3| (=3, )| 1 |(1,2)]2](2 )

f(zx) — 0 + DNE| — |0 +
y-intercept
0+3)(0—2
y —int = f(0) = 043022 _ 4000
0-1
Asymptotes
The function f(x) has a vertical asymptote at « = 1.
-2 —4

The function f(x) can be written as: f(z) = %@1) =z+2+ p—]

T — T —

The function f(x) has an oblique asymptote given by the equation: y = = + 2

Critical Numbers
_d(@+3)(z—2) 2®—22+5

/ —_— =
f(x)_dx z—1 (x —1)2
2
-2
Critical numbers are the solutions of the equation f'(z) =0 or 3;(7961)—’2_5 =0
T —
The critical numbers are: r=1

Sign Chart for First Derivative f'(x)

z | (—o0,1) 1 (1, 00)
f(x) /! DNE | [/
fl@)| + |DNE| +

Increasing and Decreasing Intervals

The function f(x) is increasing over (—oo, 1) (1,00)

Maximum and Minimum Points
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CALCULUS Curve Sketching (V)

Concavity Intervals

da*-2045 -8

S dr (z—-1)2  (z—1)3

The second derivative of the function f(z) is not zero at any x. Therefore the function f(z) does not have
any inflection points.

The second derivative of the function f(x) is given by: f”(z)

Sign Chart for Second Derivative f”(x)

x (=00, 1) 1 (1,00)
f@) | — |DNE| ~
@) | + |DNE| -

Graph

50 P\

40

30

20

|
I
10 // —

—10

—20

-30

—40

-50
-0 -8 —6 -4 =2 0 2 4 6 8 10
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CALCULUS Curve Sketching (V)
(z—-3)(x—4)
Domain

The function f(z) is a rational function. The domain of f(z) is D; = R\{—4}.

Symmetl(‘y )( )
—z—3)(—x—4
flem) =

fl=w) # =f(z)  f(=2) # f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros 3 A
The zero(s) of the function f(z) are given by: % =0 or (x=3)(z—4)=0
Therefore teh zeros of the function f(z) are: x; =3 xe =4
Sign Chart for f(z)
x | (—oo,—4)| —4 | (=4,3)[3|(3,4) 4| (4,00)
(@) - DNE| + |o| - |o| +
y-intercept
. (0-3)(0—4)
y—int = 7(0) = L=
Asymptotes
The function f(x) has a vertical asymptote at © = —4.
—3)(z—4
The function f(x) can be written as: f(z) = % =z—11+ %

The function f(x) has an oblique asymptote given by the equation: y =z — 11

Critical Numbers

d (x—3)(z—4) 22+8x—40

/ = — f
f(x)_dx x+4 (x +4)?
2 —4
Critical numbers are the solutions of the equation f'(x) =0 or % =0
x
The critical numbers are: r=—11.483 r=—4 T = 3.483
Sign Chart for First Derivative f'(x)
x | (—00,—11.483) | —11.483 | (—11.483,—4) | —4 | (—4,3.483) | 3.483 | (3.483,00)
f(z) / —29.967 AN DNE N —0.033 /
I (x) + 0 - DNE - 0 +

Increasing and Decreasing Intervals

The function f(z) is increasing over (—oo, —11.483)

The function f(z) is decreasing over (—11.483, —4) (—4,3.483)

(3.483, 0)
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CALCULUS Curve Sketching (V)

Maximum and Minimum Points

The function f(x) has a maximum point at (—11.483,—29.967)
The function f(x) has a minimum point at (3.483, —0.033)

Concavity Intervals
d z?+8z—40 112

dr (z+4)2  (z+4)3
The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

The second derivative of the function f(z) is given by: f”(z) =

Sign Chart for Second Derivative f”(x)

x (—o0,—4) | —4 | (—4,00)
() ~ | DNE| <
F(x) - DNE| +

Graph

50 A

40

30 \

20

10 \

-0.033)- -+~

—20 ==

(—11.483, +29.967)
2-30

—40

—50
-0 -8 -6 -4 =2 0 2 4 6 8 10
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CALCULUS Curve Sketching (V)
(z+2)(x—-3)
9. fa) = D)
Domain

The function f(z) is a rational function. The domain of f(z) is D; = R\{—3}.

Symmetl(‘y )( )
—x+2)(—x—3

flem) = S

f(=z) #—fx)  fl-2)# f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros ) 5
The zero(s) of the function f(z) are given by: % =0 or (x +2)(
Therefore teh zeros of the function f(x) are: x; = —2 29 =3

Sign Chart for f(z)

z | (=00,=3)| =3 |(=3,-2) | —2|(~2,3) 3] (3,00)

fx) - DNE + 0 - 0 +
y-intercept
y—int = f(0) = m;l# = —2.000
Asymptotes
The function f(x) has a vertical asymptote at © = —3.
The function f(x) can be written as: f(z) = % =x—4+ - f_ 3

The function f(x) has an oblique asymptote given by the equation: y =z — 4

Critical Numbers
d (z+2)(z—3) 2*+6z+3

/ = -— =
f(x)_dx x+3 (x4 3)?
2
6x + 3
Critical numbers are the solutions of the equation f'(z) =0 or % N
x
The critical numbers are: xr = —5.449 x=-3 x = —0.551

Sign Chart for First Derivative f'(x)

x—3)=0

=0

x| (—00,—5.449) | —5.449 | (=5.449,-3) | —3 | (=3,—0.551) | —=0.551 | (—0.551, c0)
f(z) J —11.899 \ DNE \ ~2.101 Va
f(x) + 0 - DNE - 0 +

Increasing and Decreasing Intervals
The function f(x) is increasing over (—oo, —5.449) (—0.551, 00)
The function f(z) is decreasing over (—5.449, —3) (—3,-0.551)
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CALCULUS Curve Sketching (V)

Maximum and Minimum Points

The function f(x) has a maximum point at (—5.449, —11.899)
The function f(x) has a minimum point at (—0.551, —2.101)

Concavity Intervals

d 2 12
The second derivative of the function f(z) is given by: f”(z) = dz : (+f"§; - (z+3)°
z (z x

The second derivative of the function f(x) is not zero at any x. Therefore the function f(x) does not have
any inflection points.

Sign Chart for Second Derivative f”(x)

x (—00,=3) | =3 | (-3,00)
() ~ | DNE| <
F(x) - DNE| +

Graph

50 A

40

30

20

10 \
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-30

—40

-50
-10 -8 -6 -4 =2 0 2 4 6 8 10
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CALCULUS Curve Sketching (V)
(x —2)(z+4)
T +2

10. f(z) =

Domain
The function f(z) is a rational function. The domain of f(z) is D; = R\{—2}.

Symmetl(‘y )( )
—x—2)(—x+4

flem) = S

f(=z) #—fx)  fl-2)# f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros

-2 4
The zero(s) of the function f(z) are given by: % =0 or (x—=2)(x+4)=0
Therefore teh zeros of the function f(z) are: x; =2 x9=—4

Sign Chart for f(z)

x | (oo, —4) | 4| (—4,-2)| =2 |(-2,2)]2](2,00)

fx) - 0 + DNE - 0 +
y-intercept
y—int = f(0) = (0702:_# = —4.000
Asymptotes
The function f(x) has a vertical asymptote at © = —2.
The function f(z) can be written as: f(x) = % =z+0+ %

The function f(x) has an oblique asymptote given by the equation: y =z + 0

Critical Numbers
d (x—2)(x+4) 22+4z+12

/ = - =
f(x)_dx xz+2 (x +2)2
24+ 4x 412
Critical numbers are the solutions of the equation f'(z) =0 or % =0
x
The critical numbers are: r= -2

Sign Chart for First Derivative f'(x)

f(z) / DNE /
f/(x) + DNE| +

Increasing and Decreasing Intervals

The function f(x) is increasing over (—oo, —2) (—2,00)

Maximum and Minimum Points

(© 2009 La Citadelle 20 of 21 www.la-citadelle.com



CALCULUS Curve Sketching (V)

Concavity Intervals
d 2% +4x+12 . —16

dr (z+2)2  (z+2)3
The second derivative of the function f(z) is not zero at any x. Therefore the function f(z) does not have
any inflection points.

The second derivative of the function f(z) is given by: f”(z) =

Sign Chart for Second Derivative f”(x)

x (—00,—2) | =2 | (=2,00)
(@) — |DNE| ~
() + | DNE| -

Graph

50 P\

40

30

20

10 g

jan)}
0

\

\
Y
8

—10 /

—20

-30

—40

-50
-0 -8 —6 -4 =2 0 2 4 6 8 10
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